Background: Low-dose computed tomography lung cancer (LDCT) screening is an effective way to decrease lung cancer mortality. Both Medicare and private insurers offer coverage of LDCT screening to beneficiaries who are at high risk of developing lung cancer. In this study, we examined rates and predictors of chronic smoking behavior and eligibility for coverage of LDCT screening among older Chinese men living in the greater Chicago area. Methods: Data were obtained from the Population Study of Chinese Elderly in Chicago, a population-based survey of community-dwelling, older Chinese adults in the Chicago metropolitan area. Eligibility criteria according to Centers of Medicare and Medicaid Services (CMS) and U.S. Preventive Services Task Force (USPSTF) for LDCT screening were used. Multivariate logistic regression was conducted to determine predictors of chronic smoking behavior which was operationalized as meeting criteria for LDCT screening. Results: A quarter of the sample were current smokers and 42.5% reported a prior history of smoking. Eighteen percent and 22% of older Chinese men met the eligibility criteria for appropriateness for CMS and USPSTF LDCT screening, respectively. Furthermore, education, marital status, and number of children were significantly associated with chronic smoking behavior. Conclusion: Older Chinese men with chronic smoking behavior are at high risk of developing lung cancer and nearly one in five meet eligibility for LDCT screening. Increased outreach and education regarding early detection of lung cancer and smoking cessation are needed for this vulnerable and high-risk population.
Cigarette smoking is a major cause of lung cancer, contributing to 87% of all lung cancer deaths among adults in the United States (1) . Lung cancer screening has been identified as an effective way to detect lung cancer at earlier more treatable stages, thus decreasing lung cancer mortality rates (2) . The National Lung Screening Trial (NLST), which was the first, large-scale, randomly controlled trial of lung cancer early-detection screening in the United States, demonstrated that low-dose computed tomography lung cancer (LDCT) screening in older smokers reduced lung cancer-specific mortality by 20% due to the early detection of treatable lesions (3) . Based on the significant results from the NLST trial, the U.S. Preventive Services Task Force (USPSTF) gave a Grade B recommendation for LDCT screening in high-risk older adults (4) . Currently private health insurance and the Centers for Medicare and Medicaid Services (CMS) provide coverage of LDCT screening to eligible high-risk older adults who meet all the eligibility criteria (5) .
Currently, in the United States, the smoking prevalence rate among Asians is substantially lower as compared with non-Hispanic whites (9.5% vs 18.2%, respectively) (6) . However, when disaggregated, there is notable heterogeneity among Asian subgroups with smoking prevalence rates highest among Chinese American men (13.9%) (7) . Engagement in lung cancer screening among older Chinese male smokers may serve to prolong survival. The objectives of this study are to (i) measure smoking status among older Chinese American men living in the greater Chicago area, (ii) examine the eligibility for coverage of LDCT screening, and (iii) identity factors associated with chronic smoking behavior among older Chinese men.
Methods

Population and Settings
This study utilized a cross-sectional design to analyze existing data obtained from the larger Population Study of Chinese Elderly in Chicago (PINE), which is a community-engaged, population-based epidemiological study that collects data from Chinese people aged 60 and older, who self-identified as Chinese and live in the greater Chicago area (8) . The purpose of the PINE study was to collect community-level data of older Chinese American adults to examine the key cultural determinants of health and well-being. The study was approved by the Institutional Review Board of Rush University Medical Center.
In this study, we analyzed data from male participants (N = 1,327) of the PINE study (N = 3,157). Female participants (n = 1,830) were excluded from the current study due to low rates of chronic smoking behavior (0.8%).
Measurements
Demographics, health status, and smoking behavior Basic demographic information collected included age, marital status, education, health insurance coverage, income, number of children, and living arrangement. Health status was measured by overall health status, health changes over the past year, and chronic conditions. Overall health status was measured by the question "In general, how would you rate your health? (1 = poor, 2 = fair, 3 = good, 4 = very good)." Health changes over the last year were measured by the question "Compared to one year ago, how would you rate your health now? (1 = worsened; 2 = same; 3 = improved)." Five major chronic conditions were measured by asking participants whether ever been told by a doctor, nurse, or therapist that they had diagnosis of cancer (eg, lung cancer), heart disease, stroke, diabetes, and hypertension. Two survey items (i) "Have you ever smoked cigarettes?" and (ii) "Do you currently smoke cigarettes?" were used to classify participants into three categories of smoking status: (i) never smoker, (ii) current smoker, and (iii) former smoker. Among current and former smokers, pack years of smoking was calculated using the following equation: Pack of cigarettes smoked a day on average (1 pack = 20 cigarettes) × Years of smoking this much. For example, 30 pack-years = smoking 2 packs per day for 15 years. Table 1 shows the eligibility criteria for CMS and USPSTF LDCT screening. In the PINE study, information on how long it has been since participants quit smoking was not collected. Therefore, in this study, older Chinese men who met all of the following criteria (i) were aged 55 to 77 years (CMS) or aged 55 to 80 years (USPSTF), (ii) had no diagnosis of lung cancer, (iii) were either former or current smokers, and (iv) had a smoking history of at least 30 pack-years were identified as potentially eligible for coverage of LDCT screening (5). Furthermore, eligible status for LDCT screening was used as a proxy variable to identify chronic smoking behavior among older Chinese men.
Eligibility criteria for LDCT screening
Data analysis
Descriptive statistics (mean, standard deviation, frequency, and percentage) were used to describe the characteristics of study participants. Logistic regression analysis with stepwise procedure was performed to identify significant predictors of chronic smoking behavior as estimated by demographics and health status variables. All analyses were performed using SAS, a statistical software package.
Results
Sample Characteristics
The analytic sample included 1,327 Chinese American men which constituted 42% of the PINE population (N = 3,157). The mean age of the participants was 72.7 years, and the majority were married (88.8%, n = 1,179), had completed no more than a high school degree (73%, n = 961), were insured (74.3%, n = 979), and had an annual income of less than $10,000 (85.1%, n = 1,116). About 96% of the participants had one or more children (n = 1,268), and more than 88% of them were living with at least one other person in their household (n = 1,169) ( Table 2) . Overall, 41.5% of the study participants reported their health as good (n = 551), and 58.6% reported their health as improved or the same over the previous year period (n = 776). Regarding the prevalence of major chronic conditions, more than half of participants had hypertension (52.2%) followed by diabetes (21.9%), heart disease (17.3%), stroke (7.2%), and cancer (4.4%; with four lung cancer cases) ( Table 2) .
Eligibility for LDCT Screening
In the study, 71.8% and 78.7% of participants were aged 55-77 years and 55-80 years, respectively. About 68% of the Chinese American men reported a history of smoking (n = 898) with 42.5% reporting former (n = 563) and 25.3% reporting current smoker (n = 335). Twenty-eight percent (28.6%) of participants reported a 30+ packyear smoking history (n = 376). According to the eligibility criteria, 18.4% and 21.8% of older Chinese men were eligible for CMS (n = 244) and USPSTF (n = 289) LDCT screening. More than 20% and 30% of former and current smokers, respectively, met the eligibility (Table 3) .
Factors Associated With Chronic Smoking Behavior
Results from the multivariate logistic regression analysis showed that education, number of children, and marital status were individually (Table 4) .
Discussion
In this study, about two thirds of the study sample reported a history of smoking with more than a quarter of men reporting a smoking history of at least 30 pack-years. Education level, marital status, and number of children were significantly associated with chronic smoking behavior. In addition, about one in every five older Chinese men met eligibility criteria for coverage of LDCT screening.
Chronic smoking, a risk factor of lung cancer, is a significant problem in older Chinese American men. Increasing access to an engagement in LDCT screening may serve to reduce mortality associated with lung cancer in this underserved and high-risk population. CMS's coverage of LDCT screening has required clinicians to provide brief cessation counseling and information about smoking cessation services during the decision-making process regarding LDCT screening. Furthermore, our study showed that older Chinese men reporting more biological offspring were less likely to exhibit chronic smoking behavior. Older Chinese smokers with more children may receive more advice and positive social support that encourage them to quit smoking and to have a healthier lifestyle (9) . Therefore, the support from children or other family members may have a significant influence on increasing uptake of LDCT screening and smoking cessation among older Chinese smokers.
To the best of our knowledge, this is the first study examining eligibility for coverage of LDCT screening among a populationbased sample of older Chinese American men. Study findings suggest the importance of a LDCT lung cancer outreach and awareness program for this population. However, the implementation of a Note: LDCT = low-dose computed tomography lung cancer; USPSTF = U.S. Preventive Services Task Force. LDCT screening program is a complex process. To be successful, attention should be focused on three components: (i) participants to be screened, (ii) healthcare providers, and (iii) community organizations. First, it is necessary to identify barriers to LDCT screening among participants. The majority of the participants in this study were immigrants from the mainland China. In China, the China Lung Cancer Screening Project showed that above half of older Chinese people have insufficient knowledge of LDCT screening. Most older Chinese people refused LDCT screening due their lack of awareness of the harm and benefits of LDCT screening (10) . Additional research to identify best practices in increasing awareness and understanding of lung cancer screening and benefits among older Chinese Americans is needed. Prior studies have indicated that Chinese fatalism (ie, cancer is the result of God's will, or is the punishment as a result of one's ancestor's conduct) (11), limited knowledge (10), low health literacy (12) , English proficiency (13), and acculturation (14) are associated with reduced cancer screening among older Chinese Americans. Given these general and culturally specific barriers to lung cancer screening, additional education and the development of LDCT screening decision aid by translating the materials, addressing issues of health literacy, acculturation, cultural beliefs will be needed for older Chinese American smokers. Furthermore, patient navigation is a well-established strategy for increasing access to cancer care and reducing the barriers that contribute to cancer health disparities in vulnerable populations (15) . Prior research in other areas of cancer screening suggest the potential benefits of pairing screening decision aids with patient navigation (16) for increasing access and reducing the barriers to LDCT screening. Second, the knowledge and attitudes toward implementing LDCT screening among health care providers should be examined. Previous research indicated that LDCT screening is currently an uncommon procedure. This is due to limited understanding of both the effectiveness of LDCT screening and the guidelines for primary care providers (17) . Given the coverage for LDCT screening, the Guidance on Lung Cancer Screening has been updated and is available for health care providers to help them facilitate shared decision-making with patients and to implement LDCT screening (18) . Third, an awareness campaign is a good way to motivate people to discuss the option of LDCT screening with their health care providers (17) . Community organizations (eg, Chinese American Service League) can work with community health workers, who live in the same community and share the living experiences with local residents, in developing a community awareness campaign (19) to educate older Chinese people about the importance of lung cancer screening and LDCT screening. This study has a few limitations. First, the data from the PINE study were self-reported. Also, the PINE population includes people aged 60 years or older. Therefore, self-reported bias and recall bias should be considered. Second, the eligibility rates for the coverage of LDCT screening in the study might be slightly overestimated due to lack information on how long it has been since participants have quit smoking and the lack of objective data regarding the presence of symptoms of lung cancer. Third, only participants aged 60 years and older were included in the PINE study. The eligibility rates for LDCT screening may increase by including older Chinese men aged 55-59 years.
Conclusion
Chronic smoking behavior is an important issue among older Chinese men living in the greater Chicago area. Older people with chronic smoking behavior are at high risk of developing lung cancer and can benefit from lung cancer screening with low-dose computed tomography. Future studies that lead to the development of culturally tailored lung cancer screening programs with smoking cessation intervention are necessary to prevent lung cancer among the Chinese American population.
